Anatomical evidence of a retino-thalamo-hippocampal pathway in the pigeon (Columba livia).
The aim of the present study was to demonstrate the existence of a retino-thalamo-hippocampal pathway in the pigeon and, more specifically, to identify its thalamic relay (n. superficialis parvocellularis: SPC). Fluorescence axonal tracing techniques were used combining the orthograde axonal transport of RITC after its intraocular injection and the retrograde axonal transport of various other fluorescent tracers (FB, FG, EB) injected into the hippocampal complex. Since the n.SPC has also been shown to project upon the visual Wulst, different fluorescent dyes were injected concomitantly into the latter and the hippocampus and the distribution of retrograde somatic labeling within the thalamus was compared. The injections into both telencephalic target structures resulted in a differential pattern of labeling bilaterally within the thalamic dorsolateral anterior (DLA) complex and the n.SPC. Moreover, the distributions of both cell types overlapped within the n.SPC, although no double-labeling of individual cell bodies indicative of collateralized axonal projections was observed. Direct retinal projections upon the n.SPC were also demonstrated and terminated within the same regions of the nucleus containing relay cells projecting to both the hippocampus and the Wulst. The organization of the retino-thalamo-hippocampal pathway in birds is similar to that which has been described in other vertebrate groups. A common feature is the presence of divergent projections from a dorsal thalamic retino-recipient relay nucleus upon both neopallial visual cortical areas and the hippocampus (archipallium).